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Abstract— Insects adversely affect cattle health, leading to
discomfort and disease transmission. This project proposes a
smart insect-repellent system that utilizes a microcontroller to
control an organic oil vaporizer for effective insect control. The
system integrates sensors to monitor key environmental
parameters—ammonia, VOC, light, humidity, and
temperature—that influence insect activity around cattle. The
microcontroller processes sensor data and activates the
vaporizer for a specific duration based on predefined
thresholds.

The system employs a nichrome wire heating element, a
cotton sponge for oil absorption, and an exhaust fan for vapor
dispersion. The organic oil mixture, consisting of neem oil and
fragrant organic flower oil, is used as a natural repellent. By
utilizing this chemical-free solution, the system provides an eco-
friendly and sustainable method for insect control. This system
is particularly suitable for humid environments, such as those
found in South India, where insect prevalence is high, offering
an automated and cost-effective approach to cattle protection.

Keywords— Microcontroller, organic oil vaporizer, insect
repellent, ammonia sensor, VOC sensor, cattle protection, 10T,
automated system.

I. INTRODUCTION

Insects pose a significant threat to cattle health, leading to
discomfort, disease transmission, and reduced productivity.
The growing need for sustainable and eco-friendly solutions
has led to the development of automated systems designed to
protect cattle from insect-related harm. This paper presents the
design and development of an intelligent insect-repellent
system for cattle, which leverages the capabilities of a
microcontroller to control an organic oil vaporizer. The
system is designed to provide continuous, effective insect
control while being environmentally friendly and cost-
effective.

The proposed system integrates multiple sensors,
including ammonia, volatile organic compound (VOC), light,
humidity, and temperature sensors, to monitor environmental
parameters that influence insect activity. The microcontroller
processes data from these sensors and activates the organic oil
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vaporizer for a set duration when predefined thresholds are
met. Using a mixture of neem oil and fragrant organic flower
oil, the system provides a chemical-free solution for repelling
insects. The system is particularly suited for regions with high
insect prevalence, such as South India, and aims to improve
the health and productivity of cattle through an automated and
sustainable approach.

Il. SYSTEM ARCHITECTURE AND FUNCTIONALITY

A. System Overview

The proposed system is designed to provide automated
insect prevention for cattle by detecting environmental
conditions suitable for insect activity and deploying an
organic vapor-based repellent. The system utilizes an Arduino
microcontroller to process sensor data and control a relay
module, which activates a heating element and an exhaust fan.
The heating element, repurposed from a hair dryer head,
vaporizes an organic oil mixture stored in a tank. The exhaust
fan ensures even distribution of the vapor, effectively
repelling insects.

To assess environmental conditions, the system integrates
three key sensors: MQ-135 (air quality and ammonia
detection), DHT22 (temperature and humidity monitoring),
and LDR (light intensity measurement). The microcontroller
performs an hourly assessment, and if the detected parameters
indicate favourable conditions for insect activity, the relay
triggers the heating element to generate and disperse neem oil
vapor. Research is ongoing to enhance the repellent mixture
with fragrant organic oils to improve effectiveness while
maintaining an eco-friendly solution.

B. Automation and Control Mechanism

The automation of the system enhances efficiency,
reducing the need for manual intervention. The Arduino-based
controller continuously monitors environmental conditions,
making dynamic decisions based on predefined thresholds. If
the system detects an increase in factors contributing to insect
prevalence—such as high humidity, low light intensity, or
increased ammonia levels—the heating mechanism is
activated, ensuring timely vaporization and dispersal of the
repellent.
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The relay module acts as a switch, controlling the on/off state
of the heating element and exhaust fan, ensuring optimal
energy consumption. Additionally, the system's hourly
assessment cycle prevents unnecessary activation, making it
cost-effective and power-efficient. The use of natural neem oil
and organic fragrances eliminates the need for chemical
pesticides, making it a sustainable and cattle-friendly solution
suitable for humid environments like South India.

1. IMPLEMENTATION AND WORKING PRINCIPLE

The proposed automated insect prevention system is
designed to monitor environmental conditions and activate an
organic oil vaporizer when insect activity is likely. The system
architecture consists of multiple sensors, a microcontroller, a
heating mechanism, and a dispersion system. The overall
working principle is based on real-time environmental
monitoring and automated activation of the repellent system.

A. Hardware Components and Setup
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in the title or heads unless they are unavoidable.

B. Units

The system relies on three key parameters—air quality
(MQ-135), temperature & humidity (DHT22), and light
intensity (LDR)—to determine the probability of insect
presence. The sensors collect data at regular intervals and send
it to the Arduino microcontroller, where it is processed and
compared against predefined thresholds.

e Air Quality (MQ-135): Detects the presence of
gases such as ammonia and VOCs, which are
associated with high insect activity.

e Temperature & Humidity (DHT22): Measures
environmental conditions to assess insect breeding
likelihood.

e Light Intensity (LDR): Determines whether
conditions are suitable for insect movement,
especially during nighttime.

If the combined sensor readings exceed the predefined

threshold, the system activates the vaporization process to

release the repellent.

C. Automation and Control Mechanism

The Arduino microcontroller processes inputs from the
sensors and controls the repellent system based on specific
conditions. The system operates as follows:

e Sensors collect environmental data every hour and
evaluate it against predefined thresholds.

e If conditions suggest a high likelihood of insect
activity, the relay module activates the heater to
warm the neem oil in the vaporizer, and the exhaust
fan is turned on to ensure proper dispersion of the oil
vapor.

D. Block Diagram Representation

The functional layout of the system is illustrated in Fig. 1,
which depicts the interaction between sensors, the
microcontroller, the heating element, and the dispersion
system.
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Fig. 1. System architecture of the automated insect
prevention system.

By integrating real-time environmental monitoring and
automated response mechanisms, the proposed system offers
a cost-effective, chemical-free, and eco-friendly solution for

insect prevention in cattle shelters.

IV. SYSTEM DESIGN AND IMPLEMENTATION

The development of the automated insect prevention
system involves a structured approach that integrates sensor-
based monitoring, microcontroller-based decision-making,
and an organic oil vaporization mechanism. This section
outlines the system's design principles, hardware selection,
and implementation process.

A. Hardware Components
The system utilizes a combination of sensors, actuators,

and control units to ensure effective insect prevention. Key
components include:

1) Microcontroller: An Arduino board is used for
processing sensor data and controlling actuators.

2) Sensors: MQ-135 (air quality), DHT22 (temperature
& humidity), and LDR (light intensity) are deployed to assess
environmental conditions.

3) Heating Mechanism: A modified hair dryer head
functions as a heater to vaporize neem oil.

4) Dispersion System: An exhaust fan ensures uniform
spread of the vaporized repellent.

B. Software Development

The system operates using an embedded program
developed in C/C++ for the Arduino platform. The software
integrates  sensor data acquisition, decision-making
algorithms, and actuator control. Key features include:

e Periodic data collection from environmental sensors.

e Threshold-based activation of the heating and
dispersion system.

e Integration of relay modules for efficient power
management.

C. System Operation

The implemented system continuously monitors
environmental conditions and activates the organic oil
vaporizer when insect-favorable conditions are detected. The
automated response mechanism reduces manual intervention,
ensuring a reliable and sustainable insect prevention strategy.



V. CONCLUSION

This paper presents an innovative automated insect
prevention system for cattle shelters, integrating sensor-based
monitoring and organic repellent dispersion. By leveraging
real-time environmental data and an loT-enabled automation
mechanism, our approach provides a chemical-free, eco-
friendly, and cost-effective alternative to traditional insect
control methods. The system ensures optimal insect
deterrence while maintaining a healthy environment for
livestock, thereby improving animal welfare and farm
productivity.

Future enhancements include Al-based predictive analysis
for preemptive insect control and solar-powered automation
for increased sustainability. This research contributes to the
advancement of smart agricultural technologies, paving the
way for scalable, eco-conscious solutions in livestock
management.
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